Objective: This study was planned as a community-based research study to estimate the prevalence of osteoporosis and explore related risk factors in the Thrace region of Turkey.
Introduction
Osteoporosis is a progressive systemic skeletal disease characterized by compromised bone strength, predisposing one to an increased risk of fracture (1) . It is seen in both females and males at a ratio of 2 to 1. Clinical risk factors are increased age, female sex, low body mass index (BMI) (≤19), parental history, immobilization, smoking, alcohol and caffeine-containing beverage intake, and secondary causes of osteoporosis that involve rheumatoid arthritis, hypogonadism (e.g., menopause before age 45 years, bilateral oophorectomy, chemotherapy treatment for breast cancer), inflammatory bowel disease, diabetes mellitus, thyroid dysfunction, liver disease, and medications (e.g., prolonged corticoid use, anticonvulsants, etc). Levels of exercise in childhood and adolescence are related to bone mineral density (BMD) later in life (1) (2) (3) . The prevalence of osteoporosis in the United States is about 10 million, with presumably an additional 34 million people with low bone mass who remain undiagnosed (2, 4) . Osteoporosis is known as a "silent thief," because it is usually asymptomatic until a fracture occurs. In Turkey, it has been estimated that more than 24,000 hip fractures occurred in women and men aged 50 years or more in 2010, 73% of which were in women. The majority of hip fractures in women occurred after the age of 75 years. Assuming no change in the age-and sex-specific incidence, the number of hip fractures is expected to increase to nearly 64,000 in 2035 (5) .
Osteoporosis has physical, financial, and psychosocial effects on individuals and the community. It is necessary to diagnose the condition early to prevent fractures, and the current approach is based on the measurement of BMD. The gold standard BMD test, dual-energy X-ray absorptiometry (DXA), also has some disadvantages: false-negative results due to degenerative or hypertrophic changes, no differentiation between cortical and trabecular bone tissues, no standardization in different DXA machines, different reference values in each country, difficulty taking measurements in obese people, and its cost (6) . Dual-energy X-ray laser absorptiometry (DXL) is an alternative that does not have these disadvantages; besides, it is portable. A new digital-type DXL, MetriScan, determines bone mineral density of the middle three digits. The Alara MetriScan phalangeal densitometer is reported to be more suitable and precise for postmenopausal women (7) . There are a few hospital-and community-based surveys that have investigated the prevalence of osteoporosis in Turkey. The present study was planned as a community-based research study to estimate the prevalence of osteoporosis and related risk factors in the Thrace region of Turkey using DXL.
Material and Methods
The study area was the Thrace region outside of İstanbul and covered Edirne, Kırklareli, Tekirdağ, and the Thrace part of Çanakkale. More than 600,000 people over 40 years old live in the region. Because the literature indicates the prevalence of osteoporosis as 2%-45% among postmenopausal women and 0%-36% among men, depending on the assessed site (8), our sample needed to reach 340 women and 175 men for a 95% confidence interval (Table 1) .
For each city, three primary healthcare centers-one from the city center, one from the counties, and one from the villages-were randomly selected from a list of names. People were invited to the center to participate in the survey and were included if they gave informed consent. The study continued until the sample size for each city was achieved.
A questionnaire, prepared by the researchers and consisting of 51 questions on the medical history and lifestyle of the participants, was applied with a face-to-face interview. The interview queried age; education and economic status; daily consumption of tea, coffee, cola, cigarettes, and alcohol; and clothing. According to home and automobile ownership, economic status was ranked as high, middle, or low-i.e., both, only automobile, or none. If the answer was "sometimes" in the questions related to smoking and alcohol intake, the answer was considered "yes." The women were asked about their gynecological history. The individuals were also asked if they had diabetes mellitus, fragility fractures, or a family history of fracture. Regular exercises and physical activities of individuals between age intervals (15-25, 26-50, and above 50) at home and at work were queried by asking them to determine their own maximum possible activity levels. Activities relating to each age interval were given scores of mild, moderate, heavy, and very heavy, and the total physical activity score was obtained by adding them up.
Height, weight, and arm span of the individuals were measured, and BMI was calculated by dividing the weight by height squared (kg/m 2 ). Then, BMD was measured at the middle phalanges of the second, third, and fourth digits of the non-dominant hand by a MetriScan device (Alara Inc, USA). The MetriScan uses radiographic absorptiometry (RA) to take high-resolution images and estimates relative bone density of the three phalanges, comparing the intensity with a reference wedge embedded under the hand plate. In accordance with the World Health Organization's classification, those with T score values lower than -2.5 were accepted as having osteoporosis (9) .
Statistical analysis
Percentage, Mann-Whitney U test, chi-square test, and logistic regression analysis were used to analyze the data of the study.
Results
Women were more interested in measuring their BMDs, and the study involved 498 women and 122 men (146% higher and 70% lower, respectively, than the projected sample size) ( Table 1) . Of 620 people aged between 40 and 89 years (mean 54.83±10.33), 19.2% had never heard the term 'osteoporosis,' and 74% could not describe it. Of those who knew osteoporosis, one-third had heard of it from a physician, one-third heard of it from a friend, and one-third heard of it from the media. Also, 23.2% had a history of previous BMD measurements, and 13.5% had diabetes mellitus. Height and weight were significantly lower in osteoporotic women (p=0.000, p=0.002) ( Table 2) .
We found that the prevalence of osteoporosis in those over 40 years old was 15.1% among women and 10.7% among men, and it reached 25.7% in those over 55 years (p=0.000). People who had higher education and economic level had a lower percentage of osteoporosis (p=0.000, p=0.010). BMI did not show a significant difference between normal and osteoporotic people ( Table 3 ).
The majority of the participants reported that they were neither cigarette smokers nor alcohol drinkers. However, more than half consumed more than 4 cups of tea per day. A minority of them consumed caffeinated drinks, like coffee or cola. People who consumed more tea and alcohol had a lower percentage of osteoporosis (p=0.014, p=0.038), and those who covered more parts of their body outside seemed to be more prone to osteoporosis (p=0.000) ( Table 4) .
One-third of the participants exercised regularly. Stratification analysis revealed a significantly higher percentage of osteoporosis among individuals who were not doing regular exercise (p=0.015) and had lower total activity scores (p=0.029, p=0.001) ( Table 5) .
Concerning gynecological history, there was no significant difference between normal and osteoporotic people with regard to age at menarche. Surprisingly, women who had menopause before 45 years had a significantly lower percentage of osteoporosis (p=0.025). Women who had 3 or more children had a higher percentage of osteoporosis than those who had 1 or 2 children (p=0.001). Oral contraceptive use was reported by 27%, and hormone replacement therapy (HRT) was reported by 21%. Women who had used oral contraceptives or had HRT were more likely to be protected from osteoporosis (p=0.019, p=0.003) ( Table 6 ). Logistic regression analysis of the gynecological history of women revealed that nulliparous women were 1.2 times more likely to develop osteoporosis versus 2.15 times for women who did not use oral contraceptives and 3.61 times for women who did not receive HRT ( Table 7) .
As we expected, participants who were diagnosed with osteoporosis had more fractures in the past than others (p=0.025). Unexpectedly, individuals who had reported fracture in the family were not more likely to have osteoporosis or low trauma fractures as compared with individuals with a negative family history (Table 8) .
Discussion
A 2007 survey using the Alara MetriScan phalangeal densitometer reported that 1/3 of postmenopausal women in Turkey had osteoporosis (10 age of 50, the remaining lifetime probability of a hip fracture was 3.5% in men and 14.6% in women (5). Our study in the Thrace region of Turkey with the Alara MetriScan phalangeal densitometer supported what other studies revealed: age is a predisposing factor, and education level seems to be an advantage for osteoporosis (11) . The percentage of osteoporosis was found to be lower among people with higher economic status. BMI did not change significantly in normal and osteoporotic people, contrary to previous findings (10).
In our study, the percentage with osteoporosis was lower among individuals who consumed more tea and alcohol, though there was no significant difference with regard to coffee consumption.
Results from the Mediterranean Osteoporosis Study (MEDOS) showed that drinking tea was associated with a 30% reduction in the risk of hip fractures in both women and men over 50 years old (12, 13) . Older women who drank tea had higher BMD measurements than those who did not drink tea. The researchers suggested that this might be explained by the components in tea, such as phytoestrogens or fluoride. Tea contains a different pattern of nutrients (e.g., flavonoids) than coffee, which may have other potential effects on bone (14) .
Multivariate analyses suggested an increase in BMD with drinking tea (15) . Several studies in populations in which drinking coffee is the major source of caffeine (>80%) showed an inverse relation between estimated caffeine intake and BMD in older women (16) (17) (18) (19) (20) . But, in contrast to these studies, a cohort study found that drinking coffee was not a predictor of osteoporosis (21); in fact, although it was not significant, mean BMD was higher in coffee drinkers (22) .
While we found no difference in osteoporosis between smokers and non-smokers, previous studies have suggested that cigarette smoking has a negative effect on BMD and osteoporotic fractures (23) (24) (25) (26) (27) . While excessive alcohol intake negatively affects BMD (28), moderate alcohol consumption seems to have a positive effect (21, 29, 30) . Other studies, however, have failed to find such an effect for smoking and alcohol (18, 21, (31) (32) (33) .
Covering the body seems to accelerate osteoporosis, and getting sufficient sunlight is a measure to avoid osteoporosis, a result of the study that is consistent with the literature (34).
Our study revealed a significantly lower percentage of osteoporosis among people who had physical activity and did regular exercise. The effect of physical activity on BMD has been reported by previously published research (35) .
Studies in the past have found that HRT has a protective effect on BMD (19, 31, 36) . Similarly, in our study, postmenopausal women who received HRT were less likely to have osteoporosis. Also, oral contraceptives seemed to provide an advantage. Women who had menopause before 45 years had a significantly lower percentage of osteoporosis in our study, contrary to most of the literature. This may be due to HRT usage in these women.
Osteoporotic participants had more fractures in the past than others, as we expected. But, the participants' family histories of fracture did not contribute significantly to osteoporosis or low trauma fractures, which needs an explanation.
Conclusion
The current study revealed that osteoporosis is an important health problem in the Thrace region of Turkey, because onefourth of people are osteoporotic after 55 years of age. The prevalence is 15.1% among women and 10.7% among men over 40 years old. Promoting a healthy lifestyle through health education is a necessary measure to prevent osteoporosis. 
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